Introduction 40
Enzymes of chalcone synthase (CHS) is the member of plants-specific type III 41 ployketide synthase (PKS) [1, 2] , catalyses the first committed step of the branch of the Identification of the CHS family members in eggplant genome 116 The whole protein sequence of Solanum melongena L. (eggplant) The 7 SmCHS genes distribute on 7 scaffolds. To better understand the evolution of 205 SmCHS genes, an unrooted maximum-likelihood tree was constructed based on the 7 206 SmCHS protein sequences, and the SmCHS were classified into 3 clusters (i, ii and iii) 207 (Fig 1) . Among the SmCHS genes, only one SmCHS7 had three exons, the others had 
Stress-related cis-elements in SmCHS promoters

242
To further study the potential regulatory mechanisms of SmCHS during abiotic stress 243 responses, the 2 kb upstream sequences from the translation start sites of SmCHS were 244 used to identify the cis-elements ( Fig 3B) . Results showed that all SmCHS had common 245 upstream promoter elements, including TATA-box and CAAT-box which occurred 246 more than 100 times, and therefore, these sequences were presumed to be the promoter 247 sequences ( Fig 3A) . The elicitor response (ERE) and myeloblastosis (MYB) occurred 248 more than 10 times in the SmCHS upstream sequences. Research showed that increase To analyze the evolutionary relationships of CHS genes in Solanaceae, an unrooted 263 phylogenetic tree was constructed using full length amino acid sequences. All the 73 264 CHS genes were classified into 10 groups (Fig 4, Table 3 ), the number of CHS gene 265 groups ranged from two to eleven. Using the qRT-PCR data, a heatmap of 20 anthocyanin biosynthesis key genes was 315 established in different tissues under heat stress (Fig 6) . The qRT-PCR results showed 316 a high consistency with RNA-seq data, which suggested that RNA-seq data were 317 credible. Most of the CHS genes were expressed in peel, and were low expressed in 318 other tissues. The PAL, 4CL and AN11 genes were mainly expressed in all five tissues.
319
The CHI, F3H, F3'5'H, DFR, 3GT and bHLH1 genes were expressed in flower and 320 peel. The MADS1 were expressed in stem, leaf, flower and peel. It is now known that the CHS gene family plays a significant role during the growth 327 and development of plants. In many species, multigene family of CHS are identified.
328
For example, Six CHS genes have been described in Turnip [40] . In maize, 14 complete 329 CHS genes have been identified [41] . Total of 27 CHS genes were found in rice [42] . 330 These studies showed that CHS members were divided into two or more subclasses 331 according to phylogenetic analysis. Generally, genes grouped into the same subclasses 332 shared similar evolutionary features, and also obtained same expression pattern. In our 333 study, the identified sequences showed the high level of coding sequences similarity 334 (above 90%). The SmCHS were classified into three clusters based on the result of Heat stress reduced the anthocyanin content and the enzyme activities of CHS, DFR, 365 ANS and 3GT/UFGT in eggplant peel, and strengthened the activity of PAL [34, 45] .
366
When the temperature is over 35℃, the eggplant will be dehydrated and shrink, and 367 peel's color will turn light. CHS is a key enzyme of the flavonoid biosynthesis pathway.
368
Most of the genes associated with flavonoid biosynthesis were down-regulated under 369 heat stress. In this study, the genes of the flavonoid biosynthesis pathway showed 370 tissue-specific and genes express in different phases and tend to change with the time 371 ( Fig 6) identified. Those results suggested that some anthocyanin biosynthesis key genes 384 contribute to protect the eggplant from the damage of heat stress. Moreover, these genes 385 families exhibited two or more expression patterns and execute multiple genetic 386 functions to regulate anthocyanin content. Combined with regulatory networks, it is 387 possible to further understand the regulation mechanism of peel color in eggplant. 
